Purpose: The supraspinatus tendon (SST) is a unique tendon with a high clinical significance as the most commonly injured of the rotator cuff tendons. Due to their role in force balance and stabilization of the shoulder, large and massive tears in the rotator cuff are thought to be associated with shoulder osteoarthritis. Unfortunately, the regionallydependent structural and compositional properties of the SST associated with its well-documented mechanical heterogeneities have not been fully elucidated. In particular, while regional variations in collagen alignment and proteoglycan content in the human SST were recently measured, local variations of different forms of collagen, the most abundant protein in tendon, have not been investigated. Therefore, the objective of this study was to determine the concentrations of types I, II and III collagen in 6 distinct regions of the supraspinatus tendon and compare changes in collagen concentration across regions with local changes in mechanical properties. Methods: Full-thickness specimens were dissected from the anteriorbursal, anterior-joint, posterior-bursal, posterior-joint, medial-bursal and medial-joint regions of the SSTs of 101 human donors with no reported or visible rotator cuff tendon tears. To extract greater than usual representative collagen content, we utilized a specialized tendon processing protocol highlighted by freezer-milling and a higher temperature (30⁰ C) for pepsin digestion. Since their composition is wellcharacterized, biceps tendons were processed using an identical protocol and used for comparison. Content of types I, II and III collagen were determined by ELISA and compared to local mechanical and structural properties. Results: Both type I and type III collagen did not exhibit statistically significant spatial variations. Conversely, type II collagen content was higher in the anterior-joint and posterior-joint regions than in the medial-bursal region (Figure 1) . Content of types I and II collagen in each region did not correlate significantly with either linear modulus or circular variance (a parameter that increases with decreased alignment). However, a significant inverse correlation of type III collagen content with linear modulus was found, while the correlation of type III collagen with circular variance was strong and approached significance (Figure 2) . Conclusions: The measured increase in type II collagen near the enthesis is likely due either to the high compressive loading environment in the anterior and posterior tendon regions situated in between the coracoacromial arch and the humerus or to the proximity of these regions to the articular cartilage on the humeral head. The strong correlation of type III collagen with circular variance and inverse correlation with linear modulus indicates that type III collagen in the human SST is associated with a low degree of alignment and inferior tensile mechanical properties, providing an important and direct structure-function relationship for this tissue. These findings help establish the compositional properties of the healthy SST and provide a baseline for understanding and assessing changes related to tendon injury or degenerative changes in the shoulder joint that are associated with osteoarthritis.
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